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2 C $*$-
2.1 $C^{*}$-correspondence
$A$ C $*\sim$ , $X$ linear space $X\cross X$ $A$ $(x|y)_{A}$ ,
$A$
1. $(\alpha_{1}x_{1}+\alpha_{2}x_{2}|y)_{A}=\alpha_{1}(x_{1}|y)_{A}+\alpha_{2}(x_{2}|y)_{A}$, $x_{1},$ $x_{2},$ $y\in X,$ $\alpha_{1},$ $\alpha_{2}\in \mathbb{C}$ .
2. $(x|y)_{A}=(y|x)_{A}^{*}$ , $x,$ $y\in X$ .
3. $(x|x)_{A}\in A^{+}$ , $(x|x)_{A}=0$ $x=0$
, $X$ $|$ $|$ $=\Vert(x|x)_{A}^{1’ 2})\Vert$
$X$ $A$ , $A$ $(x|y)_{A}$
1. $(x|ya)_{A}=(x|y)_{A}a$ $x,$ $y\in A$ , $a\in A$
2. $X$ $\Vert\cdot\Vert$
, $X$ Hilbert $A$ $A=\mathbb{C}$ $(x|y)_{A}$
$A$ $X$ full
$X$ $T$ , $(Tx|y)_{A}=(x|Sy)_{A}$ $x,$ $y$ $S=T^{*}$
$\mathcal{L}(X_{A})$ . $x,$ $y$
$\theta_{x)y}z=x(y|z)_{A}$
, one rank operator $\{\theta_{x_{2}y}|x, y\in X\}$ $\mathcal{L}(X)$ $C^{*}$
$\mathcal{K}(X)$ , $\mathcal{K}(X)$ $\mathcal{L}(X)$
$X$ Hilbert $A$ , $A$ $\mathcal{L}(X)$ $\phi$ , $(X, \phi)$ , $A$
$C^{*}$ -correspondence , $\phi$ , , $X$ full
$I_{X}=\phi^{-1}(\phi(A)\cap K(X))$ $A$ , , $I_{X}$
$A$ , Cuntz-Pimsner
2.2 Cuntz-Pimsner
$A$ C $*$ - , $A$ $X$ $c*$ -correspondence $\mathcal{H}$ $c*$ -correspondence
$B(\mathcal{H})$ $\pi$ , $c*$ - $A$ $B(\mathcal{H})$ $*$ - $\pi A$ $X$ $B(\mathcal{H})$ $\pi x$
, $x,$ $y\in X,$ $a\in A$
$\pi x(x)^{*}\pi x(y)=\pi A((x|y)_{A})$ , $\pi_{X}(x)\pi A(a)=\pi x(xa)$ , $\pi A(a)\pi_{X}(x)=\pi x(\phi(a)x)$





$\tilde{\pi}A(a)=\tilde{\pi}_{K}(a)$ $\forall a\in I_{X}$





$\mathcal{O}_{X}$ grading( ) ,
Example2.1. $A=\mathbb{C},$ $X=\mathbb{C}^{n}$ , $A$ , $X$ $A$ ,
, $\mathcal{O}_{X}$ , $n$ $\{S_{i}\}_{i=1}^{n}$ ,
$S_{i}^{*}S_{i}=I$ $(i=1, \ldots, n)$ , $\sum_{i=1}^{n}S_{i}S_{i}^{*}=I$




, $c*$ -correspondence ,
$c*$ -
Example 2.2. $B$ $0$ 1 $n$
$\Lambda_{B}=\{(x_{j})_{j=1}^{\infty}\in\{1,2, \ldots,n\}^{N}|B_{x_{j},x_{j+1}}=1\}$
$\sigma((Xj)_{j=1}^{\infty})=(Xj+1)_{j=1}^{\infty}$ , $\Lambda_{B}$ $\sigma$ $C_{B}=$
$\{(x, y)\in\Lambda_{B}\cross\Lambda_{B}|y=\sigma(x)\}$ , $A_{B}=C(\Lambda_{B}),$ $X_{B}=C(C_{B})$ , $a,$ $b\in A_{B}$ ,
$f,$ $g\in X_{B}$ ,
$(\phi(a)f\cdot b)(x, y)=a(x)f(x, y)b(y)$
$(f|g)_{A_{B}}( y)=\sum_{x\in\sigma^{-1}(y)}\overline{f(x,y)}g(x, y)$
, $(X_{B}, \phi)$ $A_{B}$ -cO$\eta$espondence $\sim$ $\mathcal{O}_{B}$
, $B$ Cuntz$- K_{7\dot{V}}$eger








$R(z)$ 2 , $\hat{\mathbb{C}}$ $R$
$\{R^{n}(z)\}_{n=0},\ldots$ $z\in\hat{\mathbb{C}}$ Fatou $F_{R}$ $J_{R}=\hat{\mathbb{C}}\backslash F_{J}$
Julia $J_{R}$ $F_{R}$ $R$
$w_{0}=R(z_{0})$ $z$ $w$
$R(z)=w_{0}+a_{N}(z-z_{0})^{N}+a_{N+1}(z-z_{0})^{N+1}+\cdots$ $a_{N}\neq 0$
, $eR(zo)=N$ , $z_{0}$ $B_{R}=\{z\in\hat{\mathbb{C}}|e_{R}(z)\geq 2\}$ ,
$B_{R}$ $E_{R}$ $R$ $E_{R}\subset B_{R}$
$R$ $J$ , $C^{*}-$
correspondenc $J$ , $\hat{\mathbb{C}}$ $J_{R}$
$A_{J}=C(J)$ $c*$- , $C_{J}=\{(z, R(z))|z\in J\}$ , $X_{R}(J)=C(C_{J})$ $f$ ,
$g\in X_{R}(J),$ $a,$ $b\in A$ ,
$(\phi(a)f\cdot b)(z, R(z))=a(z)f(z)b(R(z))$
$(f|g)_{A}(z)= \sum_{w\in R^{-1}(z)}e_{R}(w)\overline{f(w)}g(w)$
, $J=\hat{\mathbb{C}}$ $A$ $X$ $\hat{\mathbb{C}}$




Proposition 3.2. $X_{R}(J)$ , $I_{X_{R}(J)}=\{f\in C(J)|f|_{B(R)\cap J}=0\}$
$X_{R}(J)$ Cuntz-Pimsner $\mathcal{O}_{R}(J)$ $J=$
$\mathcal{O}_{R}$
$c*$ simple ,
simple unital $c*$ $A$ purely infinite , $\mathbb{C}$ , $A$ $0$ $a$ , $x$ ,
$y$ $xay=I$ $c*$ $A$ nuclear , $c*$ ,
$A\otimes B$ $c*$ ,
Theorem 3.3. (Kajiwara and Watatani $[6J)R$ 2 , $\mathcal{O}_{R}(J_{R})$
simple purely infinite
3.2 algebraic correspondence C$*$
, $P(z),$ $Q(z)$ $w=P(z)/Q(z)$
$Q(z)w-P(z)=0$ $p(z, w)$ $z,$ $w$
147
, algebraic correspondence algebraic correspondence
, S. Bullet
, $p$ $\hat{\mathbb{C}}\cross\hat{\mathbb{C}}$ , $P$ $z$
$m$ , $w$ $n$ ,
$\tilde{p}(z_{1}, z_{2},w_{1},w_{2})=z_{2}^{m}w_{2}^{n}p(z_{1}\prime z_{2},w_{1}’ w2)$
4 $\tilde{P}$ $\hat{\mathbb{C}}$ 1 $(z_{1}, z_{1})$
$[z_{1}, z_{2}]$ ,




$p(z, w)$ $w=w_{0}$ $z$ $p(z, w_{0})=0$ $e_{p}(z_{0}, w_{0})$
, $p(z, w)$ $(z_{0}, w_{0})$
$B(p)=\{z\in\hat{\mathbb{C}}|\exists w\in\hat{\mathbb{C}}s.tp(z,w)=0, e(z,w)\geq 2\}$
$B(p)$
$\hat{\mathbb{C}}$ $J$ , $z\in J$ $p(z, w)=0$ $w\in J$ , $w\in J$
$p(z, w)=0$ $z\in J$
2 $p$ $J$ $p$- ,
$C_{p}(J)=\{(z,w)\in J\cross J|p(z,w)=0\}$
$A_{J}=C(J),$ $X_{p}(J)=C(C_{P}(J))$ , $a\in A_{j},$ $f\in X_{p}(J)$
$(a\cdot f\cdot b)(z, w)=a(z)f(z,w)b(w)$
$(f|g)_{A}(w)= \sum_{\{z\in J|(z,w)\in C_{p}(J)\}}e_{P}(z,w)\overline{f(z,w)}g(z,w)$
$A_{J}$ $A_{J}$ $\phi$ $A_{J}$ , $(X_{P}(J), \phi)$
$C^{*}-$correspondence
$(X_{P}(J), \phi)$ Cuntz-Pimsner $\mathcal{O}_{P}(J)$ , algebraic correspondence
C $*$
$J$ $p$-
$\mathcal{P}_{n}=\{(z_{1}, z_{2}, \ldots, z_{n+1})\in J^{n+1}|(z_{i}, z_{i+1})\in C_{p}(J), i=1, \ldots,n\}$
$n$ path $J$ $U$ ,
$U^{(n)}=\{w\in J|$ ( $z_{1},$ $z_{2},$ $\ldots$ , $z_{n},$ $w)\in \mathcal{P}_{n}$ for some $z_{1}\in U,$ $z_{2}\ldots z_{n}\in J\}$
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Definition 3.4. $P$ $J$ expansive , $J$ $U$ , $U^{(n)}=J$
Definition 3.5. $N$ o N-generalized periodic points GP $(N)$
$GP(N)=\{w\in J|\exists z\in J\exists m,$ $n$ $0\leq m\neq n\leq N,$ $\exists(z, z_{2}, z_{3}, \ldots, z_{n},w)\in \mathcal{P}_{n}$ ,
$\exists(z, u_{2},u_{3}, \ldots,u_{m},w)\in \mathcal{P}_{m}\}$ .
Definition 3.6. $p$ $J$ free , $N$ $GP(N)$





Example 3.1. (1) $p(z, w)=(w-z^{m})(w-z^{n})$ $m,$ $n$ , $J=\mathbb{T}$
$p$ $J$ free , $J$ expansive
(2) $p(z, w)=w^{m}-z^{n}$ $n$ $m$ , $J=\mathbb{T}$ $P$ $J$ free
, $J$ expansive
algebraic correspondence ,
algebraic correspondence $c*$ - $K$-
Example 3.2. $p(z, w)=z^{m}-w^{n}$ , $J=\mathbb{T}$ ,
(1)$n=1,$ $m=1$
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}\oplus \mathbb{Z}$ , $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}\oplus \mathbb{Z}$ .
(2) $n=1,$ $m\neq 1$
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}\oplus \mathbb{Z}/(m-1)\mathbb{Z}$ , $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}$ .
(3) $n\neq 1,$ $m=1$
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}$ , $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}\oplus \mathbb{Z}(n-1)\mathbb{Z}$ .
(4) $n\neq 1,$ $m\neq 1$
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}(m-1)\mathbb{Z}$, $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\cong \mathbb{Z}’(n-1)\mathbb{Z}$ .
, algebraic correspondence ,
K-ﬄ
Example 3.3. $([7J)p(z, w)=(w-z^{m})(w-z^{n})(m>n)$
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\simeq \mathbb{Z}^{m-n}$ , $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\simeq 0$
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Example 3.4. $([7J)$ , $p(z, w)=(w-z^{m_{1}})(w-z^{m_{2}})\cdots(w-z^{m_{k}})$
$K$ ,
$K_{0}(\mathcal{O}_{p}(\mathbb{T}))\simeq \mathbb{Z}^{b}$ , $K_{1}(\mathcal{O}_{p}(\mathbb{T}))\simeq \mathbb{Z}/((k-1)\mathbb{Z})$
$b$ , $k$ $P$ $w$
, $p(z, w)=(w^{n_{1}}-z^{m_{1}})(w^{n_{2}}-z^{m_{2}})\cdots(w^{n_{k}}-z^{m_{k}})$ ,
algebraic correspondence ,
,





$A$ $c*$- , $\alpha$ $\mathbb{T}$ $A$ $A^{(m)}=\{a\in A|\alpha_{t}(a)=e^{imt}a\}$
$\beta>0$ $A$ state $\varphi$ $\alpha$ $\beta- KMS$ state ,
$\varphi(ab)=e^{m\beta}\varphi(ba)$
$a\in A,$ $b\in A^{(m)}(m\in \mathbb{Z})$ $\beta>0$ $\varphi$ $\alpha$ $\beta=0$
, $\alpha$ tracial state $\beta$-KMS state $\beta$-KMS state
,











, $F_{\beta}=e^{-\beta}F$ Cuntz-Pimsner KMS state ,
Hilbert $c*$ -module ,
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Proposition 4.1. $([4J)\mathcal{O}_{R}$ $\gamma$ $\beta- KMS$ state , $\hat{\mathbb{C}}$
$\mu$ $(K1),$ $(K2)$
$(K1)$ $F_{\beta}(\mu)(f)=\mu(f)$ $f|_{B(R)}=0$
$(K2)$ $F_{\beta}(\mu)(f)\leq\mu(f)$ $f\in C(\hat{\mathbb{C}})^{+}$
$\beta>\log N$ $w$ , $\hat{\mathbb{C}}$ $\mu_{\beta_{1}w}$ ,
$\mu_{\beta,w}=m_{\beta_{1}w}\sum_{k=0}^{\infty}e^{-k\beta}\sum_{z\in R^{-k}(w)}\delta_{z}$
$=m_{\beta,w} \sum_{k=0}^{\infty}F_{\beta^{k}}(\delta_{z})$
, $m_{\beta_{1}w}$ $w$ , $0<\beta\leq\log N$
$\mu_{\beta,w}$
Proposition 4.2. $\mu_{\beta_{1}w}$ Proposition 4.1 $(K1),$ $(K2)$ , $\mathcal{O}_{R}$ $\beta- KMS$ state
$\varphi_{\beta_{1}w}$
Proposition 4.3. $\beta>\log N$ , $\beta- KMS$ state , $\{\varphi_{\beta,b}|b\in B(R)\}$
,
Proposition 4.4. Lyubich $\mu_{L}$ Proposition 4.1 $(K1),$ $(K2)$ , $\beta=\log N$
$\beta- KMS$ state $\varphi^{L}$
Theorem 4.5. (Izumi, Kajiwara and Watatani $[4J)R$ 2 , $0<\beta$
$\mathcal{O}_{R}$ $\beta- KMS$ state
1. $R$ $0<\beta<\log N$ , $\beta- KMS$ state $\beta=\log N$
, $\varphi^{L}$ $\beta- KMS$ state $\log N<\beta$ , $\{\varphi_{\beta,z}|z\in B(R)\}$
2. $R$ $0<\beta<\log N$ , $\{\varphi_{\beta_{t}z}|z\in E(R)\}$ $\beta=\log N$
, $\{\varphi_{L}, \varphi_{\beta,z}|z\in E(R)\}$ $\log N<\beta$ , $\{\varphi_{\beta,z}|z\in B(R)\}$
$\beta=0$ , $\beta$-KMS state tracial state ,
Proposition 4.6. ([4])
1. $E_{R}=\{w\}$ , $\gamma$ tracial state
2. $E_{R}=\{w_{1}, w_{2}\}$ $R(w_{i})=R(w_{i})(i=1,2)$ , 2 $\gamma$ tracial state $\varphi_{w_{i}}$ ,
$C(\hat{\mathbb{C}})$ , $\delta_{w_{i}}$
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3. $E_{R}=\{w_{1}, w_{2}\}$ $R(w_{1})=w_{2},$ $R(w_{2})=w_{1}$ , $\gamma$- tracial state $\varphi$ ,
$C(\hat{\mathbb{C}})$ $1/2(\delta_{w_{1}}+\delta_{w_{2}})$
Algebraic correspondence $c*$ - , KMS state
KMS state ,
, Lyubich , KMS state
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$c*$ - K$\sim$ KMS state ,






$c*$ -correspondence $(X_{R}, \phi)$ $B_{R}=\mathcal{O}_{R}^{T},$ $Y_{R}=\mathcal{O}_{R}^{\prime r}X_{R}$ $C^{*}-$
correspondence $(Y_{R}, \phi)$ ,
Theorem 4.7. $R_{1},$ $R_{2}$ , $\gamma_{1},$ $\gamma_{2}$ Cuntz-Pimsner
$\mathcal{O}_{R_{1}},$ $\mathcal{O}_{R_{2}}$ ,
$(\mathcal{O}_{R_{1}}(\hat{\mathbb{C}}),\mathbb{T},\gamma_{1})\simeq(\mathcal{O}_{R_{2}}(\hat{\mathbb{C}}),\mathbb{T},\gamma_{2})$
, $\# B_{R_{1}}=\# B_{R_{2}}$ ,
$\{\#\{R^{-k}(z)\}_{k=0,1,2},\ldots|z\in B_{R}\}$
$b(z)=\#\{R^{-k}(z)\}_{k=0,1,2},\ldots$ $z\in B_{R}$ $\bigcup_{i=1}^{\infty}(R^{-i}(z)\cap B_{R})=\emptyset$ $b(z)=$
$(1, N, N^{2}, N^{3}, \ldots)$ ,
Example 4.1. $R(z)=z^{2}$ $B_{R}=\{0, \infty\}$
$b(0)=(1,1,1, \ldots)$
$b(\infty)=(1,1,1, \ldots)$




Example 4.3. $R(z)=z^{2}-1$ $B_{R}=\{0, \infty\}$ ,
$b(0)=(1,2,3,6,11,$ $\ldots)$
$b(\infty)=(1,1,1,$ $\ldots)$
, , C $*$
,
4.3 C $*$ - KMS state
,
$c*$ - KMS state ,
,
$E$ , $E^{0}$ $E^{1}$ , $E^{1}$ $E^{0}$ 2
, source , range
, correspondence( ) ,
,
C $*$ - KMS state , sink
$e$ source $s(e)$ , range $r(e)$ $0$ , $s(e)$ sink, $r(e)$
source




( $v$ sink )
$c*$ -
,
$E_{r}^{0}=\{v\in E^{0}||s^{-1}(v)|>0\},$ $E_{s}^{0}=\{v\in E^{0}||s^{-1}(v)|=0\},$ $A_{E}=C(E^{0}),$ $X_{E}=C(E^{1})$
, $\xi,$ $\eta\in X_{E},$ $f\in A_{E}$ ,
$( \xi|\eta)_{A}(v)=\sum_{r^{-1}(v)}\overline{\xi(e)}\eta e$
, $(\xi f\cdot)(e)=\xi(e)f(r(e))$ , $\phi(f)\xi(e)=\xi(e)f(r(e))$
$A_{E}$ $A_{E}$ $X_{E}$ $A_{E}$ $c*$ -correspondence
, $X_{E}$ full , $\phi$ $C^{*}-$
correspondence , Katsura [11] C $*$ 0 $X_{E}$
C $*$ - $\mathcal{O}_{E}$ , IX $A_{E}$ , $\phi(C(E_{r}^{(0)}))$ o Cuntz-
Pimsner KMS state (Laca and Neshveyev [13]) ,
relative Cuntz-Pimsner (Kajiwara and Watatani[8])
$E$ , sink sink
range $F$ $F$ sink $\lambda_{0}$ $F$
(Perron-Frobenius )
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Theorem 4.8. (Kajiwara and Watatani $[8J)$
(1) $\beta>\log\lambda_{0}$ , $E$ $\log\beta- KMS$ state
, sink
(2) $E_{1}^{0}$ $B_{l1}$ Perron-Frobenius $\lambda_{0}$ $\log\lambda_{0}- KMS$ state
, $F$ $KMS$ state






, $R$ $c*$ - $\mathcal{O}_{R}$
$\mathcal{O}_{R}^{\Gamma}$ ( ) , $\mathcal{O}_{R}$
, ,
$0$ 1 $B$ $C^{*}-$
, $\mathcal{O}_{B}$ , $\mathcal{O}_{B}^{\mathbb{T}}$




$B_{R}$ $R$ , $B^{+}(R)= \bigcup_{n=1}^{\infty}R^{n}(B_{R})$ $B^{+}(R)$ $R$ postcritical
set
Definition 5.1. $R$ , $J_{R}\cap\overline{B^{+}(R)}=\emptyset$
, $R$ $J_{R}$ ,
Proposition 5.2. $R$ , $\hat{\mathbb{C}}$
$d$
$0<c<1$ , $x,$ $y\in J_{R}$ , $R^{-1}(x)=\{x_{1}, x_{2}, \cdots, x_{N}\},$ $R^{-1}(y)=$
$\{y_{1},$ $y_{2},$ $\cdots,$ $y_{N}\}$ ,
$d(x_{i}, y_{i})\leq cd(x, y)$ $i=1,$ $\ldots,$ $N$
, $R(z)=z^{2}$ $J_{X}=\mathbb{T}$ , , $R$
$R^{-1}$ self-similar branch , ,
self-similar map
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Theorem 5.3. $R$ , $\mathcal{O}_{R}(J_{R})$ $\mathcal{O}_{R}(J_{R})^{\mathbb{I}’}$’
$J_{R}$ , groupoid
Theorem 5.4. $R$ , $\mathcal{O}_{R}(J_{R})$ $\mathcal{O}_{R}(J_{R})^{l}\mathbb{I}$’
tracial state
$J_{R}$ , $\mathcal{F}_{n}=\pi_{K}^{(n)}(\mathcal{K}(X^{\otimes n}))$ , $\mathcal{F}_{n}\subset \mathcal{F}_{n+1}$
, $\mathcal{F}^{(\infty)}=\bigcup_{n=0}^{\infty}\mathcal{F}_{n}$ , $\mathcal{F}^{(\infty)}=\mathcal{O}_{R}^{T}$ , $J_{R}$
, , tracial state
, $J_{R}$ , $\mathcal{O}_{R}(J_{R})^{\mathbb{I}}$ ’
tracial state , tracial state
,
Example 5.1. $R(z)=z^{2}+c$ $c$ , $J_{R}$
, $\mathcal{O}_{R}(J_{X})^{r}r$ $M_{2^{\infty}}(\mathbb{C})$
, $M_{2}\infty(\mathbb{C})$ , $M_{2^{k}}(\mathbb{C})=M_{2}(\mathbb{C})\otimes M_{2}(\mathbb{C})\otimes\cdots\otimes M_{2}(\mathbb{C})$ , $M_{2^{k}}(\mathbb{C})\otimes I_{2}\subset$
$M_{2^{k+1}}(\mathbb{C})$ $c*$ , UHF $c*$ - simple
trace ,
Example 5.2. $R(z)=z^{n}$ $J_{R}=\mathbb{T}$ $\mathcal{O}_{R}(J_{R})^{T}$ $M_{k}(C(\mathbb{T}))\subset$
$M_{k+1}(C(\mathbb{T}))$ - , $n=3,$ $k=1$
,
$aarrow(\begin{array}{lll}0 0 a1 0 00 1 0\end{array})$
$a$ $a(z)=z$ $C(\mathbb{T})$ n-times
around embedding
Bunse-Dedense , weighted shift $c*$
, adding machine
, simple unique tracial state
, , , tracial state
52
, , ,








$DG( \Lambda_{n})=\lim_{arrow}(\mathbb{Z}^{n}, A),$ $DG( \Lambda_{n})+=\lim_{arrow}(\mathbb{Z}_{+}^{n}, A)$ , $\Lambda_{n}$ , $n$
$\mathbb{Z}^{n}\cross \mathbb{Z}$
, $(v, m)\simeq(^{t}Bv,$ $m+1)$ , $\mathbb{Z}^{n}\cross \mathbb{Z}$ ,
$\lambda_{B}$ $\lambda_{B}([v, m])=[v, m+1]$ , $DG(\Lambda_{n})$





correspondence , Cuntz-Pimsner $\mathcal{O}_{B}$ 2.2
Cuntz-Pimsner $\mathcal{O}_{B}$ $\mathcal{O}_{B}^{T}$ AF ,
$K$ , Krieger
$K_{0}$ $DG(\Lambda_{n}),$ $K_{0}$ , $n\in \mathbb{N}$ $M_{n}(\mathcal{O}_{B}^{T})$
$DG(\Lambda_{n})^{+}$ $\mathcal{O}_{B}$ $\mathbb{Z}$ $\mathcal{O}_{B}\cross \mathbb{T}\gamma$ ,
$\mathcal{O}_{B}\cross \mathbb{T}\gamma$ $\mathcal{O}_{B}^{T}$ Morita , $\mathbb{Z}$ $K_{0}(\mathcal{O}_{B}^{T})$
$\lambda_{B}$
, $J_{R}$
$C^{*}$-correspondence , Cuntz-Pimsner , $\mathcal{O}_{R}(J_{R})^{T}$ $K0$
, , $K_{0}(\mathcal{O}_{R}(J_{R})^{T})$ $\mathbb{Z}$ $\lambda_{R}$ ,
,
, , $K_{1}$





Example 5.3. $R(z)=z^{2}+c$, $c$ ,
,
$\mathbb{Z}arrow 2\mathbb{Z}arrow 2\mathbb{Z}arrow 2\ldots$
, $DG$ (A2) $=\mathbb{Z}[1/2]$ , $\mathbb{Z}$ 2
$K_{1}$ $0$
Example 5.4. $R(z)=z^{n}$ $J_{R}=\mathbb{T}$ , $DG(\Lambda_{n})$ ,
$DG(\Lambda_{n})^{+},$ $\lambda_{R}$ , , $K_{1}(\mathcal{O}_{R}(J_{R})^{I})$ $\mathbb{Z}$
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